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AISC Live Webinars

Thank you for joining our live webinar today.
We will begin shortly. Please standby.

Call ReadyTalk Support: 800.843.9166

dial 888 273 1350.

connected to a live operator.

@ AISC Live Webinars
Today’s audio will be broadcast through the internet.

Alternatively, to hear the audio through the phone,

International callers, dial 00 +1 212 231 2902.

For additional support, please press *0 and you will be
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AISC Live Webinars

Today’s live webinar will begin shortly.

Please standby.

As a reminder, all lines have been muted. Please type any
guestions or comments through the Chat feature on the left
portion of your screen.

Today’s audio will be broadcast through the internet.
Alternatively, to hear the audio through the phone, dial
888273 1350.

International callers, dial 00+1 212 231 2902.

For additional support, please press *0 and you will be
connected to a live operator.
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@@ Objective

It is common practice in the steel construction industry for SEORS to
designate structural steel connection design to the fabricator’s engineer
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) Objective

It is common practice in the steel construction industry for SEORS to
designate structural steel connection design to the fabricator’s engineer

This type of arrangement requires effective communication between the
SEOoR and the fabricator

) Objective

P

It is common practice in the steel construction industry for SEORS to
designate structural steel connection design to the fabricator’s engineer

This type of arrangement requires effective communication between the
SEOoR and the fabricator

The objective of this discussion is to illuminate the type of information
that needs to be communicated, and effective ways of doing so

2012
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{ﬂﬂ) Previous Practice Finally in Writing

Although the practice of fabricators designing connections has been
common for decades, AISC Code of Standard Practice (COSP) has not
explicitly recognized this practice...until now

Previous Practice Finally in Writing

AISC 303-10 (COSP) explicitly recognizes this practice

http://www.aisc.org/epubs
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{[HD Objective

Why is communication of design criteria and expectations so critical?

11

{[BB Objective

Why is communication of design criteria and expectations so critical?

When the fabricator’s engineer is given any portion of design scope,
this needs to be clearly indicated on the design documents.

12
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{[HD Objective

Why is communication of design criteria and expectations so critical?

Misleading, false, omitted, and or/contradictory information leads
to delays, errors, and ultimately unnecessary costs (sometimes

significant).

13

{[BB Objective

Why is communication of design criteria and expectations so critical?

If the Fabricator’s engineer is required to sign and seal design
calculations, this needs to be clearly indicated on the design drawings

14
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{[HD Objective

Why is communication of design criteria and expectations so critical?

When the fabricator is given design scope, the company’s risk profile is
increased; requiring the fabricator to sign and seal design documents
further increases the fabricator’s risk profile

15

{[BB Objective

Why is communication of design criteria and expectations so critical?

With increased risk comes increased costs;

Estimators need to capture these costs 10
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Objective

Why is the coordination of information on design documents so critical?

Contradictory, incorrect, or omitted information can lead to inaccurate
estimates during the bid stage

17

Objective
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Why is the coordination of information on design documents so critical?

Often times, requests for clarifications are not fully addressed prior to
bid submittal

18
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Objective

Why is the coordination of information on design documents so critical?

Clarifications not fully addressed during the estimating stage have
potential for change orders after award of project

19

Objective
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Why is the coordination of information on design documents so critical?

Comprehensive coordination of accurate information provided on the
design drawings minimizes the need for clarifications...

20
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Objective

Why is the coordination of information on design documents so critical?

Comprehensive coordination of accurate information provided on the
design drawings minimize the need for clarifications...

...which in turn minimizes the potential for change orders 1

Objective
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Why is communication of design loads so critical?

22
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Objective

Why is communication of design loads so critical?

When connections are completely designed by the SEOR, any trips in the
project’s design rules can be easily revised in-house to resolve issues
related to a particular connection design

23

Objective
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Why is communication of design loads so critical?

When the SEOR places connection design in the fabricator’s scope, the
trips encountered in the design rules become problematic for the
fabricator in regard to decision making

24
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Objective

Why is communication of design loads so critical?

A connection designer stuck with impractical design rules causes
unanticipated costs

25

Objective
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Why is communication of design loads so critical?

In specific cases, impractical design rules include UDL

26
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Objective

Why is communication of design loads so critical?

There are unanticipated costs associated with impractical design rules

27

Objective
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Why is communication of design loads so critical?

Unanticipated costs cannot be captured by an estimator at the bidding
stage

28
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Objective

Why is communication of design loads so critical?

Effective, clear, and concise communication of design rules and design
loads minimize these unanticipated costs

29
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First, we’ll take a look at AISC 303-10 in regard to

General Topics for Discussion

1. The SEo0R’s options when designating connection design

2. Information the COSP requires the SEoR to provide on design
drawings and in project specifications (in regard to connection
design)

30
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General Topics for Discussion

First, we’ll take a look at AISC 303-10 in regard to
1. The SEo0R’s options when designating connection design

2. Information the COSP requires the SEoR to provide on design
drawings and in project specifications (in regard to connection
design)

Then, we’ll discuss the:
1. The information a connection designer needs from the SEoR, and
2. The information the SEOR needs from the connection designer

31

General Topics for Discussion
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Throughout the discussion, examples of effective communication and
not-so-effective communication will be presented

32
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General Topics for Discussion
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Throughout the discussion, examples of effective communication and
not-so-effective communication will be presented

Many of the examples are taken from “real” projects. If you recognize a
figure or find yourself intimately familiar with a particular example,
please recognize that discretion has been taken very seriously in the
preparation of this presentation

33

{[ED Who's Designing the Connections?

The AISC Code of Standard Practice lists three options for the design
of the connections.

34
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Who's Designing the Connections?

/_._._._—. -_-_._.\.\

The AISC Code of Standard Practice lists three options for the design
of the connections.

AISC 303-10 Section 3.1.2
The owner’s designated representative for design shall indicate one of
the following options for each connection:

35

{[BB Who's Designing the Connections?

The AISC Code of Standard Practice lists three options for the design
of the connections.

AISC 303-10 Section 3.1.2
The owner’s designated representative for design shall indicate one of
the following options for each connection:

I have taken the liberty of boldly underlining each connection: as we
proceed through the discussion, I’ll refer back to this as | believe it is
noteworthy to recognize this language

36
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The complete connection design shall be
shown in the structural design drawings

In the structural design drawings or
specifications, the connection design
shall be designated to be selected or
completed by an experienced steel
detailer

In the structural design drawings or
specifications, the connection design
shall be designated to be designed by a
licensed professional engineer working
for the fabricator

*Section 3.1.2 of AISC 303-10, Code of Standard Practice

SEoR

SEoR

Fabricator’s
licensed
professional
engineer

Who's Designing the Connections?

SEoR

SEoR

SEoR and

Fabricator’s PE
?27?

37

There are two common forms practiced under this option.

@ OPTION 3 - The Fabricator's P.E.

In the structural design drawings or specifications, the connection design shall be
designated to be designed by a licensed professional engineer working for the
fabricator.

1. *...connection designs are supervised by a licensed professional engineer...’

2. “...connection designs are supervised by a licensed professional engineer, and all
calculations are required to be signed and sealed by licensed professional

engineer...

38
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OPTION 3 — Specifying the
Fabricator’s Scope

39

OPTION 3 - Specifying the
Fabricator’s Scope

C. CONNECTIONS

1. ALL CONNECTIONSCEXCEPT FOR THOSE CONNECTIONS COMPLETELY DESIGNED QP THE
DRAWINGS, SHALL BE D HALL BE
PERFORMED USING RATIONAL ENGINEERING DESIGN AND STANDARD PRACTICE IN ACCORDANCE
WITH THE REQUIREMENTS OF THE CONTRACT DOCUMENTS. THE GENERAL DETAILS SHOWN ON THE
DRAWINGS ARE CONCEPTUAL ONLY AND DO NOT INDICATE THE REQUIRED NUMBER OF BOLTS OR
WELD SIZES, UNLESS SPECIFICALLY NOTED. THE CONTRACTOR SHALL SUBMIT ENGINEERING
CALCULATIONS AND CONNECTION DETAIL DRAWINGS FOR EACH CONNECTION TYPE, MEMBER SIZE,
AND REACTION INDICATED ON THE DRAWINGS FOR REVIEW BY THE ARCHITECT PRIOR TO THE
SUBMITTAL OF THE STRUCTURAL STEEL SHOP DRAWINGS. AFTER REVIEW BY THE ARCHITECT,
THESE DETAIL DRAWINGS SHALL BE UTILIZED AS THE STANDARD FOR FABRICATION AND SHOP
DRAWING DETAILING. THE DESIGN CALCULATIONS SHALL BE PREPARED AND SEALED BY A QUALIFIED
PROFESIONAL ENGINEER LICENSED IN THE STATE OF (IR

40
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OPTION 3 — Specifying the
Fabricator’s Scope

C. CONNECTIONS

1. ALL CONNECTIONS, EXCEPT FOR THOSE CONNECTIONS COMPLETELY DESIGNED ON THE
DRAWINGS, SHALL BE DESIGNED AND DETAILED BY THE FABRICATOR. DETAILING SHALL BE
PERFORMED USING RATIONAL ENGINEERING DESIGN AND STANDARD PRACTICE IN ACCORDANCE
WITH THE REQUIREMENTS OF THE CONTRACT DOCUMENTS THE GENERAL DETAILS SHOWN ON THE
DRAWINGS ARE CON MUMBER OF BOLTS OR

THESE DETAIL DRAWINGS SHALL BE UTILIZED AS THE STANDARD FOR FABRICATION AND SHOP
DRAWING DETAILING. THE DESIGN CALCULATIONS SHALL BE PREPARED AND SEALED BY A QUALIFIED
PROFESIONAL ENGINEER LICENSED IN THE STATE OF [

41

OPTION 3 - Specifying the
Fabricator’s Scope

C. CONNECTIONS

1. ALL CONNECTIONS, EXCEPT FOR THOSE CONNECTIONS COMPLETELY DESIGNED ON THE
DRAWINGS, SHALL BE DESIGNED AND DETAILED BY THE FABRICATOR. DETAILING SHALL BE
PERFORMED USING RATIONAL ENGINEERING DESIGN AND STANDARD PRACTICE IN ACCORDANCE
WITH THE REQUIREMENTS OF THE CONTRACT DOCUMENTS. THE GENERAL DETAILS SHOWN ON THE
DRAWINGS ARE CONCEPTUAL ONLY AND DO NOT INDICATE THE REQUIRED NUMBER OF BOLTS OR
WELD SIZES, UNLESS SPECIFICALLY NOTED. THE CONTRACTOR SHALL SUBMIT ENGINEERING
CALCULATIONS AND CONNECTION DETAIL DRAWINGS FOR EACH CONNECTION TYPE, MEMBER SIZE,
AND REACTION INDICATED ON THE DRAWINGS FOR REVIEW BY THE ARCHITECT PRIOR TO THE
SUBMITTAL OF THE STRUCTURAL STEEL SHOP DRAWINGS. AFTER REVIEW BY THE ARCHITECT,
THESE DET,
G DETAILING. THE DESIGN CALCULATIONS SHALL BE PREPARED AND SEALED BY A QUALIFIED
ROFESIONAL ENGINEER LICENSED IN THE STATE OF (]

42
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OPTION 3 — Specifying the
Fabricator’s Scope

Shop Drawings: Show fabrication of structural-steel components.

—_

Include details of cuts, connections, splices, camber, holes, and other pertinent data.

2. Include embedment drawings.

3. Indicate welds by standard AWS symbols, distinguishing between shop and field welds,
and show size, length, and type of each weld. Show backing bars that are to be removed
and supplemental fillet welds where backing bars are to remain.

4. Indicate type, size, and length of bolts, distinguishing between shop and field bolts.

Identify pretensioned and slip-critical high-strength bolted connections.

Indicate locations and dimensions of protected zones.

Identify demand critical welds.
For structural-steel connections indicated to comply with design loads, include structural

analysis data signed and sealed by the qualified professional engineer responsible for
their preparation.

N

43
OPTION 3 - Specifying the
Fabricator’s Scope
Shop Drawir;g-é :)Show fabrication of structural-steel components.
1. Include details of cuts, connections, splices, camber, holes, and other pertinent data.

2. Include embedment drawings.

3. Indicate welds by standard AWS symbols, distinguishing between shop and field welds,
and show size, length, and type of each weld. Show backing bars that are to be removed
and supplemental fillet welds where backing bars are to remain.

4. Indicate type, size, and length of bolts, distinguishing between shop and field bolts.
Identify pretensioned and slip-critical high-strength bolted connections.

5. Indicate locations and dimensions of protected zones.
6. Identify demand critical welds.
7. For structural-steel connections indicated to comply with design loads, include structural

analysis data signed and sealed by the qualified professional engineer responsible for
their preparation.

44
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OPTION 3 — Specifying the
_ Fabricator’s Scope

C. "'-S-ix-op Drawing_é )Show fabrication of structural-steel components.

—_

Include details of cuts, connections, splices, camber, holes, and other pertinent data.

2. Include embedment drawings.

3. Indicate welds by standard AWS symbols, distinguishing between shop and field welds,
and show size, length, and type of each weld. Show backing bars that are to be removed
and supplemental fillet welds where backing bars are to remain.

4. Indicate type, size, and length of bolts, distinguishing between shop and field bolts.

Identify pretensioned and slip-critical high-strength bolted connections.

Indicate locations and dimensions of protected zones.

Identify demand critical welds.

7 For structural-steel connections indicated to comply with design loads, include structural

analysis data signed and sealed by the qualified professional engineer responsible for

their preparation.

Lo

Note that this does not require signing and sealing of shop drawings...

...1Tf you want shop drawings signed and sealed, be clear!

45

OPTION 3 - Specifying the
Fabricator’s Scope

(7) SUBMIT CHECKED SHOP DRAWMGS PREPARED BY A LICENSED PROFESSIONAL EMGINEER FOR
APPROVAL. PRIOR TO SUBMITTAL OF DETAILED SHOP DRAWINGSFPROVDE A SET OF JOB STANDARDS
SHOWING ALL WECESSARY JOIMNT DETAILS. AFTER APPROVAL OF THESE STANDARDS,SUBMIT ERECTION
PLANS INDICATING LOCATION OF JOINT AND MEMBER MARKINGS.

46
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OPTION 3 — Specifying the
Fabricator’s Scope

(7) SUBMIT CHECKED SHOP DRAWMNGS PREPARED BY A LICENSED PROFESSIONAL EMGINEER FOR
APPROVAL. PRIOR TO SUBMITTAL OF DETAILED SHOP DRAWINGSPROVIDE A SET OF JOB STANDARDS

SHOWING ALL WECESSARY JOIMT DETAILS. AFTER APPROVAL OF THESE STANDARDS,SUBMIT ERECTION
PLANS INDICATING LOCATION OF JOINT AND MEMBER MARKINGS.

Ch

SHOP AND ERECTION DRANWINGS SHALL BE SUBMITTED TO THE STRUCTURAL ENGINEER FOR REVIEN AND APPROVAL. NO
FABRICATION OF STEEL SHALL COMMENCE WITHOUT APPROVED SHOP DRAWMINGS.

a7

OPTION 3 - Specifying the
Fabricator’s Scope

(7) SUBMIT CHECKED SHOP DRAWMGS PREPARED BY A LICENSED PROFESSIONAL EMGINEER FOR
APPROVAL. PRIOR TO SUBMITTAL OF DETAILED SHOP DRAWINGSFPROVDE A SET OF JOB STANDARDS

SHOWING ALL WECESSARY JOIMNT DETAILS. AFTER APPROVAL OF THESE STANDARDS,SUBMIT ERECTION
PLANS INDICATING LOCATION OF JOINT AND MEMBER MARKINGS.

4.

SHOP AND ERECTION DRANINGS SHALL BE SUBMITTED TO THE STRUCTURAL ENGINEER FOR REVIEA AND APPROVAL. NO
FABRICATION OF STEEL SHALL COMMENCE WITHOUT APPROVED SHOP DRAWINGS.

...neither require calculations or shop drawings to be signed or sealed.

48
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OPTION 3 — Specifying the
Fabricator’s Scope

2. All connections shall be designed by and all drawings shall be prepared under
supervision of a Professional Engineer licensed in (Ilsossssssa. Do not
submit unchecked shop drawings. First submissions of all job standards, shop
drawings of connections not shown on, or that are in deviation of, the job standards,
and calculations shall have one set sealed and signed by the Engineer. After final

approval of all shop drawings, submit a final set sealed and signed by the
Professional Engineer.

49
OPTION 3 - Specifying the
Fabricator’s Scope
2. All connections shall be designed by and all drawings shall be prepared under

supervision of a Professional Engineer licensed in (Emnnsmmmas. Do not
submit unchecked shop drawings. First submissions of all job standards, shop
drawings of connections not shown on, or that are in deviation of, the job standards,
and calculations shall have one set sealed and signed by the Engineer. After final
approval of all shop drawings, submit a final set sealed and signed by the
Professional Engineer.

With this note, the SEoR has designated connection design to the fabricator...

...both design calculations and shop drawings must be signed and sealed by
the fabricator’s licensed engineer.

50
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OPTION 3 — Specifying the
Fabricator’s Scope

Advice when selecting Option 3;

In project specifications and with notes on design drawings

51

OPTION 3 - Specification

Advice when selecting Option 3:

In project specifications and with notes on design drawings

1) Clearly state that you are or are not designating the fabricator’s engineer
as the connection designer

52
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OPTION 3 - Specification

Advice when selecting Option 3;

In project specifications and with notes on design drawings

2) Clearly state whether or not you require the fabricator’s engineer to sign
and seal design calculations

53

® OPTION 3 - Specification

Advice when selecting Option 3:

In project specifications and with notes on design drawings

2) Clearly state whether or not you require the fabricator’s engineer to sign
and seal design calculations

a) Common practice is to submit sample design calculations for each
type of connection. If for some reason you require calculations for
every connection, clearly state this (I am in no way promoting this
type of requirement)

54
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Advice when selecting Option 3;

OPTION 3 - Specification

In project specifications and with notes on design drawings

3) Clearly state whether or not you require the fabricator’s engineer to sign
and seal shop drawings

55

g

Advice when selecting Option 3:

OPTION 3 - Specification

In project specifications and with notes on design drawings

4) Clearly identify which connections are in the fabricator’s scope, and 56
which are not
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{[ED OPTION 3 - Sample Calculations

Why is it important to communicate when design calculations are
required for every connection?

» Providing charts with sample calculations allow the fabricator’s engineer to take

advantage of 303’s Option 2 where the fabricator’s detailer selects connections
from one of a fabricator’s-generated charts

57

{[ED OPTION 3 - Sample Calculations

Why is it important to communicate that design calculations are
required for every connection?

» Document preparation and control becomes increasingly more difficult and time
consuming relative to charts and sample calculations

58
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{[ED OPTION 3 - Sample Calculations

Why is it important to communicate that design calculations are
required for every connection?

» Customer revisions and changes require significant effort in regard to revisions to
submittals made prior to the change

59

{[ED OPTION 3 - Sample Calculations

Why is it important to communicate that design calculations are
required for every connection?

» The volume of paperwork required to be submitted to the SEoR for review
significantly increases the time required to get through the design phase which
may ultimately impact shop and project schedules

60
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@ OPTION 3 - Sample Calculations

Why is it important to communicate that design calculations are
required for every connection?

» The fabricator’s estimating department needs to accurately capture these costs

({1) Specifications, Provisions, and Standards

Welding Code— Code of Standard Practice
Steel for Steel Bulldings

and Bridges

62
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Be Clear about the
Specifications and Standards

C.STRUCTURAL STEEL NOTES ) L P/N
e
THE JESICP\ OF ST?JCTUR-’L STEEL \‘ N *\CCORDA\JCE WITH THE REQUIREMENTS OF EITHERY
\hlSC L'iF[J Mb(, 335 OR AISC-HSS, y—or N N N
A

e

LL_CONFORY. TO FROVISIONS CF SECTION 2205.2T70R)

)5 [ RIATE SEISVIC DESIGN CATEGORY,

(3) FABRICATION AND ERECTION OF STRUCTURAL STEEL SHALL CONFORM TO
THE REQUIREMENTS OF THE ABOVE AISC SPECIFICATION

RUCTION OF STEEL FRAMING IN LATERAL—FORCE

(4) AISC SPECIFICATIONS FOR "LOAD AND RESISTANCE FACTOR DESIGN {LRFD) FOR STRUCTURAL STEEL
N BU\L.JINu§ LATEST EDIMON, SHALL AFPLY, EXCEFT AS MODIFIED BY THE NOTES, SCHEDULES AND
STRUCTURAL DRAWINGS OR ANY

\on AU. NATE:H L FC : SCETJRAL .TEEL

s Pa— o
e ST ASEZ AV A‘WN’MCN FIEE O
Aobd B £ R =46

TC 4 I
A GRADE E, YIELD STRENGTH

;Um

(8) MATERIAL ACCEPTANCE OF STRUCTURAL STEEL SHALL CONFORM TO THE CERTIFICATION AND -
ugsr;cmm REOLJUEEME\JT% OF/ CHA"‘I‘ER 7, "FTH'E NEW r(RE ciw FL [LfJIhG ‘3h B¢ 17043
A‘JDTA LEI?C 3. g = et e e e st
(3) SUBMIT CHECKED SHOF’ JRM\-INSS PREPARED BY A LICENSED PROFESSIONAL ENCINEER FOR
APPROVAL. PRIOR TO SUEMITTAL OF DETAILED SHOP DRAWINGS,PROVIDE A SET OF JOB STANDARDS
SHOWING ALL NECESSARY JOINT DETAILS. AFTER APPROVAL OF THESE STANDARDS,SUBMIT ERECTION

PLANS INDICATING LOCATION OF JOINT AND MEMBER MARKINGS,
\fﬁ,‘ DESIGN REACTIONS NOT INDICATED ON PLAN FOR CONMECTIONS

a)  NON-COMPOSITE BEAMS
BEAM TO BEAM AND BEAM TO COLUMN (C\INECT\[]N‘S isHALL BE
Fi TIO! U: SIMP| ;

TEEL CONSTRUCTION, MINTH EDITION, OR FOR THE REACTION
%HuwN ON THE FRRAMING PLAN, WHICHEVER 1S GREATER. WHERE NO
REACTION 15 SHOWN ON THE FRAMING PLN\ CONNECTION SHALL
TRANSFER THE REACTION AS NOTED ABOVE.

b}  COMPOSITE BEAMS (WITH STUDS)
THE CONNECTIONS FDV' COMPOSITE BEAMS WITH STUDS SHALL HAVE
A CAPACITY OF 160% OF THE REHFTI(‘V FOR & SIMPLY SUPPORTED,
UNIFORMLY LOADED BEAM OF SAME SIZE, SPAN, Fy, AND ALLOWABLE
UNIT STRESS AS LISTED IN THE TABLE JF UNIFORM' LOAD
CONSTANTS, AISC MANUAL OF STEEL CONSTRUCTION, NINTH 63
EDITION, OR FOR THE REACTION SHOWN ON THE FRAMING PLAN,
WHICHEVER IS GREATER.

Be Clear about the
Specifications and Standards

(4) AISC_SPECIFICATIONS FOR "LOAD AND RESISTANCE FACTOR DESIGN (LRFD} FOR STRUCTURAL STEEL

N BUILDINGS, LATEST EDITION, SHALL APPLY, EXCEPT AS MODIFIED EY THE MOTES, SCHEDULES AND
DETAILS SHOWN ON THE STRUCTURAL DRAWNGS OR [HRE |

e

R i o e

e Y Y S e e e S oW P
S

I.?i} DESIGN REACTIONS NOT INDICATER OM PLAN FOR COMMECTIONS

)

NOM—COMPOSITE BEAMS

HE&M TO BEAM AND BEAM TO COLUMN CONNECTIONS SHALL EE
DESIGNED TO TRANSFER THE REACTION FOR A SIMPLY SUPPORTED,
UNIFORMLY LOADED BEAM OF SAME SIZE, SPAN AND Fy AS USTED
IN THE TABLE OF UMIFORM LOAD CONSTANTS, AISC MANUAL OF
STEEL COMSTEUCTION, MINTH ERITICN, OF FOR THE REACTION

SR (N AMIMNG FLAM, W VER |5 GREATERE. WHERE WO
REACTION 15 SHOWM ON THE FRAMING FLAN, CONMECTION SHALL
TRANSFER THE REACTION A5 NOTED ABOVE o4
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Be Clear about the
@@

Specifications and Standards

For example, a project with no AISC 341 requirements:

Structural steel connections shall be in accordance with AISC 360-05 following

the ASD design methodology. All loads provided on drawings are factored ASD
loads. All members labeled as SFRS shall be designed in accordance with AISC
360-05.

All bolted connections shall satisfy the requirements of RCSC 2004, and all
welded connections shall be in accordance with AWS D1.1-04.

This should be consistent throughout the design documents! 65

Be Clear about the
.__i@]

Specifications and Standards

For example, a project with AISC 341 requirements:

Structural steel connections shall be in accordance with AISC 360-10 following
the LRFD design methodology. All loads provided on drawings are factored
LRFD loads. All members labeled as SFRS shall be designed in accordance with
AISC 341-10. All moment connections labeled as SMF shall be designed in
accordance with AISC 358-10.

All bolted connections shall satisfy the requirements of RCSC 2009, and all welded
connections shall be in accordance with AWS D1.1-10 and AWS D1.8-10.

This should be consistent throughout the design documents! 66

American Institute of Steel Construction

AISC Live Webinar
March 28, 2012

33



Effective Communication of
Connection Design 03.27.12 REV 1

Copyright @

2012

Coordinate Project Specifications,
General Notes and Design Drawings

67

2

Coordinate Project Specifications,
General Notes and Design Drawings

SEISMIC:

LATITUDE = J8.015, LONGITUDE = -77.45%

SITE CLASS C, OCCUPANCY CATEGORY: I, I = 1.25 (VOLUMTARY)
S5 = 058, 5y = 0.051

Fq = 1.00, Fy = 1.00

5'_;5 = 015, ‘_:.[;q = [0.034

SEISMIC DESIGN CATEGORY: A

ANALYSIS PROCEDURE: EQUIVALENT LATERAL FORCE PROCEDURE

SE SHEAR (VOLUNTARY)

68
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Coordinate Project Specifications,
General Notes and Design Drawings

2. SEISHIC:
LATITUDE = 28.015, LONGITUDE = -77.459
SITE CLASS ©, OCCUPANCY CATEGORY: I, I = 1.25 (VOLUNTARY)
S = DI5A, 59 = 0.061
Fg = 1.00, Fy = 1.00
Sps = 015, Sp = 0.034

SEISMIC DESIGN CATEGORT: A
AWALY SIS PROCEDURE: EQUIVALENT LATERAL FORCE FROCEDURE

Coordinate Project Specifications,
General Notes and Design Drawings

8 SEISMIC LOAD:
DESIGN SPECTRAL ACCEL. FOR SHORT PERIODS, 303 0475

DESIGH SPECTRAL ACCEL. FOR 1-3EC PERIOD, 3D1: 0145
FTE CLASSIFICATION: AS PER SITE SPECIFIC STUDY

SEIZMIC IMPORTAMNCE FACTOR, I 125
o - - .

FYSTEM OVERSTRENGTH FACTOR, WOt
DEFLECTION AMPLIFICATION FACTOR, CD:
ALLOWABLE STORY DRIFT, D&

3

3

0.015Hsx
FEIZMIC DEZIGN CATEGORY: e

70
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@ Coordinate Project Specifications,

General Notes and Design Drawings

| RBS Prequalified IMF Connections |

L e

BFP Prequalified IMF Connections

71

= General Notes and Design Drawings

@ Coordinate Project Specifications,

If “seismic detailing” is being used to satisfy progressive collapse

requirements, state this in the general notes.

72
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73

Is It EM or NOT?

C. CONNECTIONS

1. ALL CONNECTIONE EXCEPT FOR THOSE CONNECTIONS COMPLETELY DESIGNED QI THE
DRAWINGS, SHALL BE D HALL BE
PERFORMED USING RATIONAL ENGINEERING DESIGN AND STANDARD PRACTICE IN ACCORDANCE
WITH THE REQUIREMENTS OF THE CONTRACT DOCUMENTS. THE GENERAL DETAILS SHOWN ON THE
DRAWINGS ARE CONCEPTUAL ONLY AND DO NOT INDICATE THE REQUIRED NUMBER OF BOLTS OR
WELD SIZES, UNLESS SPECIFICALLY NOTED. THE CONTRACTOR SHALL SUBMIT ENGINEERING
CALCULATIONS AND CONNECTION DETAIL DRAWINGS FOR EACH CONNECTION TYPE, MEMBER SIZE,
AND REACTION INDICATED ON THE DRAWINGS FOR REVIEW BY THE ARCHITECT PRIOR TO THE
SUBMITTAL OF THE STRUCTURAL STEEL SHOP DRAWINGS. AFTER REVIEW BY THE ARCHITECT,
THESE DETAIL DRAWINGS SHALL BE UTILIZED AS THE STANDARD FOR FABRICATION AND SHOP
DRAWING DETAILING. THE DESIGN CALCULATIONS SHALL BE PREPARED AND SEALED BY A QUALIFIED
PROFESIONAL ENGINEER LICENSED IN THE STATE OF NEW YORK.

74

American Institute of Steel Construction

AISC Live Webinar
March 28, 2012

37



Effective Communication of
Connection Design 03.27.12 REV 1

Copyright © 2012

Is It EM or NOT?

C. CONNECTIONS

1. ALL CONNECTION(EXCEPT FOR THOSE CONNECTIONS COMPLETELY DESIGNED aTHE
DRAWINGS, SHALL BE D HALL BE
PERFORMED USING RATIONAL ENGINEERING DESIGN AND STANDARD PRACTICE IN ACCORDANCE
WITH THE REQUIREMENTS OF THE CONTRACT DOCUMENTS. THE GENERAL DETAILS SHOWN ON THE
DRAWINGS ARE CONCEPTUAL ONLY AND DO NOT INDICATE THE REQUIRED NUMBER OF BOLTS OR
WELD SIZES, UNLESS SPECIFICALLY NOTED. THE CONTRACTOR SHALL SUBMIT ENGINEERING
CALCULATIONS AND CONNECTION DETAIL DRAWINGS FOR EACH CONNECTION TYPE, MEMBER SIZE,
AND REACTION INDICATED ON THE DRAWINGS FOR REVIEW BY THE ARCHITECT PRIOR TO THE
SUBMITTAL OF THE STRUCTURAL STEEL SHOP DRAWINGS. AFTER REVIEW BY THE ARCHITECT,
THESE DETAIL DRAWINGS SHALL BE UTILIZED AS THE STANDARD FOR FABRICATION AND SHOP
DRAWING DETAILING. THE DESIGN CALCULATIONS SHALL BE PREPARED AND SEALED BY A QUALIFIED
PROFESIONAL ENGINEER LICENSED IN THE STATE OF NEW YORK.

For those connections “completely designed:”

Add a note to those details stating that this detail is “not delegated.

75

Is It EM or NOT?

ETM FLOOH
FRAMRIG PLAN
tero

~~ DETAIL AT COLUMN SUPPORTING TRUSS

76
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Incomplete details can be confusing,
cause delays in the submit/review/
approve process, and

potentially impact project schedule
and budget

Is It EM or NOT?

~~ DETAIL AT COLUMN SUPPORTING TRUSS

7

Incomplete details can be confusing,
cause delays in the submit/review/
approve process, and

potentially impact project schedule
and budget

All but the beam- and gusset-to-
column appear to be “completely
designed” by the EOR.

The beam- and gusset-to-column
connections share part of the brace
force load path.

Is It EM or NOT?

~~ DETAIL AT COLUMN SUPPORTING TRUSS

78
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Incomplete details can be confusing,
cause delays in the submit/review/
approve process, and

potentially impact project schedule
and budget

All but the beam- and gusset-to-
column appear to be “completely
designed” by the EOR.

The beam- and gusset-to-column
connections share part of the brace
force load path.

For what loads should these two
locations be designed?

Is It EM or NOT?

~~ DETAIL AT COLUMN SUPPORTING TRUSS

ATH ELOCR
FRAUMG PLAN
fer o W

79

1.3 PERFORMANCE REQUIREMENTS

Is It EM or NOT?

Al Connections: Provide details of simple shear connections required by the Contract Documents
to be selected or completed by structural-steel fabricator to withstand loads indicated and

comply with other information and restrictions indicated.

1. Select and complete connections using AISC 360.
2. Use LRFD; data are given at factored-load level.

SC-2  ALL CONNECTIONS, UNLESS INDICATED AS BEING FULLY DESIGNED ON THE STRUCTURAL DRAWINGS, SHALL BE
DESIGNED AND DETAILED BY A LICENSED STRUCTURAL ENGINEER IN THE STATE WHERE THE PROJECT IS LOCATED

THE DESIGN AND DETAILING SHALL COMPLY WITH ALL APPLICABLE CODES AND SPECIFICATION SECTIONS.

REFERENCE SHEET $6-40 FOR ADDITIONAL INFORMATION.

80
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Is It EM or NOT?

1.3 PERFORMANCE REQUIREMENTS
Al Connections: Provide details of simple shear connections required by the Contract Documents
to be selected or completed by structural-steel fabricator to withstand loads indicated and
comply with other information and restrictions indicated.

1. Select and complete connections using AISC 360,
2. Use LRFD; data are given at factored-load level.

SC-2 ALL CONNECTIONS, UNLESS INDICATED AS BEING FULLY DESIGNED ON THE STRUCTURAL DRAWINGS, SHALL BE

DESIGNED AND DETAILED BY A LICENSED STRUCTURAL ENGINEER IN THE STATE WHERE THE PROJECT IS LOCATED.

THE DESIGN AND DETAILING SHALL COMPLY WITH ALL APPLICABLE CODES AND SPECIFICATION SECTIONS.
REFERENCE SHEET 56-40 FOR ADDITIONAL INFORMATION.

NOTES

1. EXCEPT WHERE SPECIFICALLY NOTED, DETAILS ON THE S6-10 TO S6-70 SERIES
DRAWINGS ARE CONSIDERED CONMPLETELY DESIGNED AND SHALL NOT BE
MODIFIED WITHOUT SPECIFIC WRITTEN APPROVAL FROM THE ENGINEER, REFER
TO STRUCTURAL GENERAL NOTES "SS STRUCTURAL STEEL CONNECTIONS" AND
SPECIFICATIONS FOR ADDITIONAL REQUIREMENTS. WHERE DETAILING,
FABRICATION REQUIREMENTS, ERECTION REQUIREMENTS OR CONTRACTOR'S
PREFERENCES REQUIRE MODIFICATIONS TO THESE CONNECTION DESIGNS,
FABRICATOR SHALL CONSULT ENGINEER

11. CONTRACTOR'S OPTION TO USE ALTERNATE SHEAR CONNECTIONS THAN THOSE SHOWN ON
DETAILS 3 THROUGH 6. THIS SHEET. CONTRACTOR SHALL PROVIDE CALCULATIONS FOR 81
ANY ALTERNATE CONNECTIONS DEVELOPING SHEAR CAPACITY NOTED IN CHART

Copyright © 2012

Completeness

Concept details in the Design Documents are OK provided design intent and
expectations are clearly communicated. This includes:
Identifying critical connection geometry constraints
Identifying the extent of connection designers’ scope
Sufficiently communicating connection design forces on drawings (i.e.,
shears. moments, transfer forces, etc.)
Avoiding details that contain meaningless constraints that needlessly limit
possible design options

82
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Completeness

Concept details in the Design Documents are OK provided design intent and
expectations are clearly communicated. This includes:

Identifying critical connection geometry constraints

Identifying the extent of connection designers’ scope

Sufficiently communicating connection design forces on drawings (i.e.,
shears. moments, transfer forces, etc.)

Avoiding details that contain meaningless constraints that needlessly limit
possible design options

AISC Code of Standard Practice requires the following to be provided by the SEoR:

83

{[HD AISC 303 COSP on Information Provided
Items taken from AISC 303-1 Section 3.1

» Size, Selection, material grade and location of all members;
» All geometry and work points;

* Floor elevations;

» Column centers and offsets;

« Camber requirements;

* Joining requirements between elements of built-up members;

¢ Column stiffeners/continuity plates;

¢ Column web doubler plates;

» Bearing stiffeners in beams and girders;

* Web reinforcement;

« Data concerning loads, including shears, moments, axial forces,
and transfer forces

84
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Is data provided at service load level or factored load level;

ASD or LRFD design methodology;
Any restrictions on types of connections that can be used;

Any substantiating information to be shown on shop or erection drawings

85
Welding Requirements
FINISH SYMBOL ‘GROOWE ANGLE. INCLUDED ANGLE
¥ ‘OF COUNTERS N FOR PLLG WELDS
CONTOUR SYMBOR.
HO0T opENG, R o FLLNG
GROGVE WELD SIZE — ‘\_ FOR PLLIG AND SLOT WELD!
srmor e, ez LENGTH OF WELD
GERTAM WELDS r sm »‘n%cmwarzgwmﬂ
5F(D%EsﬂsA o / S":BCI § WELD ALL MELT CONSUMABLE E‘(D:wu St
INSERT FLUSH
mHEPREYEREI‘:E\ ( ) /{ gﬁ] L P LD ARCLUND FELDWELD | rypoucH Soane) [Rg:cﬂ , F?:T oonvex | concave
VJ * / /A
wnEM HEFEHEmI /@_ /_‘ — —_ —
BACKING
(N) rerEEice T' : : :
M.naaacisvo seay,
B BB CHN LS
sPacer
EM \NASSHOWM hEN N —_—
"ANO ARFOW ARE REVERSED
| e
“THE LENGTH OF THE REFERENCE LINE
Figures 2 and 3 from AWS A2.4-98 Standard Symbols for Welding, Brazing, and Nondestructive Examination
86
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Welding Requirements

Structural EoRs should be cautious in providing too specific weld information
unless they understand the implications.

What weld size is required here?
AISC minimum welds?
Is there a specific load that needs to be transferred?

87
Figure courtesy of Susan Burmeister, P.E.
- -
Welding Requirements
= This detail suggests that (3)- %2”
b stiffener plates must be provided.
I ]
I I
B T DECK SUPPORT
- P ANGLE (TYP.)
-
- - - 1/2" PLATE
I
. w21
88
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Welding Requirements
= This detail suggests that (3)- %"
i , stiffener plates must be provided.
S e & How should they be attached to the
L ) vl beam web and flanges?
- |- - 1/2" PLATE
I
- w21
89
@ Welding Requirements
= This detail suggests that (3)- %2”
i , stiffener plates must be provided.
S e & How should they be attached to the
vl beam web and flanges?

12 PLATE Minimum fillet welds?

- Maybe fillet welds sized for a particular load?

90
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Welding Requirements

G This detail suggests that (3)- %"
stiffener plates must be provided.

=% How should they be attached to the

DECK SUPPORT ?
L e e beam web and flanges?

T r 12 PLATE Minimum fillet welds?

] - « Maybe fillet welds sized for a particular load?

Option 1: Provide the required weld size and type

Option 2: Provide the required load so the weld size and type can be determined.

91
@ Welding Requirements
= This detail suggests that (3)- %2”
i , stiffener plates must be provided.
S e & How should they be attached to the
L vl beam web and flanges?

T r 12 PLATE Minimum fillet welds?

] - - Maybe fillet welds sized for a particular load?

Option 1: Provide the required weld size and type

Option 2: Provide the required load so the weld size and type can be determined.
With the load provided, is it okay for the designer to evaluate if the
stiffener is even needed? %
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{[HD The New Groove Weld Symbol

What does this weld symbol convey? / ; :

93

{[HD The New Groove Weld Symbol

What does this weld symbol convey? / ; :
CJP
...and this one??

94
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The New Groove Weld

develop the base material in tension and shear...

...will you be getting what you wanted?

Symbol

What does this weld symbol convey? / ; :
CJP
...and this one??

Without the CJP tail note, the designer will provide whatever weld is needed to

95

14 to
U IHULICIIGLID .

OOVE We
tract documents do not need to show groove type or

groove dimensions. The welding symbol without dimen-

sions and with “CJP” in the tail designates a CJP weld as

follows:
—ow

The welding symbol without dimension and without CJP

in the tail designates a weld that will develop the adjacent

base metal strength in tension and shear. A welding sym-
bol for a PIP groove weld shall show dimensions enclosed
in parentheses below “(E,)” and/or above “(E,)" the ref-
erence line to indicate the groove weld sizes on the arrow
and other sides of the weld joint, respectively, as shown
below:

AWS D1.1 - 2008

<
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@ Design Loads, Moments,
Transfer Forces, etc.

SEOR should provide all forces necessary to complete the
connection design accurately and economically.

97

SHEAR CONNECTIONS

Design Loads, Moments,
Transfer Forces, ete.

That Darn UDL

98
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Design Loads, Moments,
Transfer Forces, etc.

25-0
8. DESIGN REACTIONS NOT INDICATED ON PLAM FOR CONMNECTIONS
@ a) MPOSITE BEAMS BEAM TO BEAM AWD BEAM TO COLUMN CONNECTIONS SHALL BE
ORI
B F SAME SIZE, SPAN AND Fy AS LISTED IN THE TABLE OF UNIFO
| | COMSTANTS, AISC MANUAL OF STEEL CONSTRUCTION, NINTH EDITION, OR FOR THE
5 -0 . 12- N SHOWN ON THE FRAMING PLAN, WHICHEVER IS GREATER. WHERE NO REACTION
" e — SHOWN ON THE FRAMING PLAN, CONNECTION SHALL TRANSFER THE REACTION AS MOTED
S413
Sam/ T30 b)  OMPOSITE BEAMS (WITH STUDS) THE CONKECTIONS FOR COMPOSITE BEAMS WITH STUDS
== ety = s SHALL HAVE A CAPACITY OF 160% OF THE REACTION FOR A SIMPLY SUPPORTED,
=+ = UNIFORMLY LOADED BEAM OF SAME SIZE, SPAN, Fy, AND ALLOWAELE UNIT STRESS AS
jes e WiEn40 [40] 3882 e LISTED IN THE TABLE OF UNIFORM LOAD CONSTANTS, AISC MANUAL OF STEEL
CONSTRUCTION, WINTH  ECITION, OR FOR THE REACTION SHOWN OM THE FRAMING PLAN,
WHICHEVER IS GREATER.
> = o =
& & 3 &
= = = =
et
TN Watx62 [28] §oN
= = = =
= = = =
ES g ES H
B Wansz JogON 99

8.

Design Loads, Moments,
Transfer Forces, ete.

DESIGN REACTIONS MOT INDICATED OM PLAW FOR CONNECTIONS

a)

NOW—COMPOSITE BEAMS BEAM TO BEAM AWD BEAM TO COLUMN CONNECTIONS SHALL BE

DESIGHED TO TRAWSFER THE REACTION FOR A SIMPLY SUPPORTED, UNIFORMLY LOADED

BEAM OF SAME SIZE, SFAN AND Fy AS LISTED IN THE TAELE OF UNIFORM LOAD
COMSTAMTS, aAlSC MANUAL OF STEEL COMSTRUCTION, NINTH ECITICN, OR FOR THE
REACTION SHOWW ON THE FRAMING PLAM, WHICHEVER IS GREATER. WHERE NO REACTION
1S SHOWN ON THE FRAMING PLAN, CONMECTION SHALL TRAWSFER THE REACTION AS NOTED
ASOVE.

OMPOSITE BEAMS [WITH STUDS) THE CONNECTIONS FOR COMPOSITE BEAMS WITH STUDS

HALL HAVE A CAPACITY QF 160% OF THE EEACTION FOR A SIMPlY SUPPCORTED,

UNIFCRMLY LOADED BEAM OF SAME SIZE, SPAN, Fy, AND ALLOWAELE UNIT STRESS AS
LISTED IN THE TABLE OF UMIFORM LOAD COMSTANTS, AISC MANUAL OF STEEL
COMSTRUCTION, WINTH EDITION, OR FOR THE REACTION SHOWM ON THE FRAMING PLAM,
WHICHEVER |S GREATER.

100
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e H
@ Design Loads, Moments,
._.'
Transfer Forces, etc.
25'-0 25
@ G @s-4"
|50 - - T W18xd0 (40) (D P
h L e 1 E
: -3\ S413, /Gt
ENA N . 2 2 2 2| .
= e e g g £ 4] =
S 3 S =l 2
IR R 9, a
= = o = = T 'W24x62 (28) T
Hes{diey | Waske2 [28] O
@
3 E 3 z g g 2 5 &
e E B E
qoN Wasxz iiEDN %1 ‘L iaa \L 1:%__ 101
Design Loads, Moments,
Transfer Forces, etc.
15 The red values shown at
EELE .
beam ends are the required
— R S strengths pulled from Table
- A o al 3-6 of the AISC manual
S -~ H 5| 2 (13t ED.), based on
4 9 & project requirements
‘:—-“ BECTED) 2 “ZJ'—_"
@
3 3 3 3 %
I - T
_l ] WIdui2 l. l 102
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-
Design Loads, Moments,
Transfer Forces, etc.
2 25 The red values shown at
(h@ 84" (3) @ §-4" .
- — beam ends are the required
ot W @ By, g2 Wikow © Bg strengths pulled from Table
| S S e S ) S 3-6 of the AISC manual
S I H ¢l gl 8 & : £| I (13"ED.), based on
i @ o @ a project requirements
147 o @D 147 . Al y4s B 2l @ gl
*:-- _[Vaeez @) __‘--—'_" "j ™ Wil ) 7 —%
@ @
The blue values shown at
3 i 3 Bl o 3 i i il % beam ends are maximum
z z z £ 8 £ S S gl & . .
girder reactions that the
beams can deliver.
7 7 % 7 % | £
e 103
Design Loads, Moments,
Transter Forces, etc.
25
L Let g; = maximum floor load based on provided shear strength:
o Wisso 0y (1) 751 £
Tl : _ 2R, (2)(75kips)(1,000Ibs kip)
al ] & @ : = = =709 psf
3B B E g G STy T eswmesn ”
i ~ ' = . 2R, (2)47kips)(L 000Ibs / ki
| & - Girder2: g@,= E _ & 25pft)(228ft p):51693f
1:__}4 " )] 14-._|__‘__ L2(T )2 ( )( . )
e _W2ax62 (25) S
.g;
;N 1 I 1 N {
z = z =
I - T
l LB J 104
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25

(B @ 84"

Wisuo (40 (1) 75

N

‘J\ W2dx62 J\ J

: A
= = = =
= = = ! :
x| 8 = = =
= = z -
a) "
Faist G @ wo |
R W24x62 (28), -
=| » ® =
z z 2 2
.g;
3 3 3 i &
X = X X b
= = z = b
d & A o T

Design Loads, Moments,
Transfer Forces, etc.

Let g; = maximum floor load based on provided shear strength:

2R, (2)(75kips)(L 000Ibs/ kip)

Girder1: o,= L, (25M)@.46 1) =709 psf
, , 2R, _ (2)(L47kips)(1,000lbs/kip)
Girder2: @, = Ly, 25722810 =516 psf

It’s possible, but unlikely, that the design floor load for
this commercial building approached 516 psf let alone
709 psf.

105

25
G @84

W18xd0(40) (1)

\

W12x19

W21xdd

16'-11"

288"

Design Loads, Moments,
Transfer Forces, etc.

I’ve been told that this isn’t a fair evaluation, that this

| type of tributary analysis is an overly conservative

calculation based on a simplified and conservative
approximation of a member’s tributary area.

So, let’s sharpen the pencil!

106
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Design Loads, Moments,
Transfer Forces, etc.
25
(3) @ 84"
2 W18z40 (40) (1)
" Evaluate g;
s 1E 1 E| | F & based on a
JI :3 1 JI = -
L7 S eand more detailed
¢ T A _
Y| Y | = tributary area
P @ i
"_._Jl_: I. W2dah2 .l\ i’ 107
Design Loads, Moments,
Transter Forces, etc.
25
@@ 4" Let g; = maximum floor load based on provided shear strength:
ot Wissho 6 @D R (75kips) (1,0001bs / kip)
Girder 1: %= (TA),  (8.46)(8.33ft) + (0.5)(4.167 ft)(4.167 ft)
i T " a, = 947 psf
= = z _J’. ) )
L ® 3 R, (147kips)(1,000Ibs / kip)
VN N 2| Girder 2: qz_(I'A)Z_(22.8ft)(8.33ft)+(4.167ft)(4.167ft)
NZ i 4, = 709 psf
@ -
I N B N I N
S'_JI J W24u62 J T 108
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25

Design Loads, Moments,
Transfer Forces, etc.

X

(3) @ &-4"

WI18x40 (40) (D)

o

427702

102"

- - Ll
I e >
= o o
= = =
&
// .\'. g II".
¥ T:\ W T
\.. 4 \.. d
@
I I 3
T % %
5 a a H
= = = =
!
A A,
= - A m o=
- | e -+
N
o y o AL
[ J W24x62 ] T

Let g; = maximum floor load based on provided shear strength:

Girder 1:

Girder 2:

_ R _ (75kips) (1,000lbs / kip)
T (TA), (8.461)(8.33ft)+(0.5)(4.167 ft)(4.167 ft)
q, = 947 psf

O

R, (147Kkips)(1,000lbs / kip)
%= TA), T (22.81t)(8.331)+ (4.167 ft)(4.167 )

q, = 709 psf

The theoretical tributary area produces an appreciably
larger design floor load!

109

Design Loads, Moments,
Transfer Forces, ete.

Supporting member
reactions total 30 Kips

Where no load is
posted, connection
designed for a reaction
due to 1.5UDL;

In this case, 62 Kips!

]
i
b
i bl I
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Design Loads, Moments,
Transfer Forces, etc.

If for some reason, actual loads cannot be provided, an option other
than UDL can be providing reactions by beam size in a tabular form

and only noting exceptions is an option l
J._] —
9. UNLESS NOTED OTHERWSE, ASSUME THE FOLLOWNG ULTMATE (LRFD FACTORED) REACTIONS _ e (3] g Wik
AT BEAM ENDS: W6 BEAMS: USE R=15 KIPS T )

W8 & W10 BEAMS: USE R=25 KIPS

WI2 & Wi4 BEAMS: USE R=45 KIPS
W16 BEAMS: USE R=60 KIPS
W18 & W21 BEAMS: USE R=75 KIPS
W24 BEAMS: USE R=95 KIPS

W27 BEAMS: USE R=120 KIPS

W30 AND LARGER BEAMS: USE R=200 KIPS

111

Design Loads, Moments,
Transfer Forces, ete.

MOMENT CONNECTIONS

LSl GR0
| 10-% A3255C-A
Th 1IN EE&H

{ %
Fage 2ol 8 SWIKED GR. 5o g 5TD
Ry, A {oOvs M PLT
Iy [ trc=3ke
| o ! T
I a  aew %
e
Co ]
/!
i

o
\ N %D “pLi GRSL
y K 4= AFEs

\ K ETD M BEAM
[ | '}fﬁ-dvp 5L N PLT
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Web Panel Zone Shear

This section applies to double-concentrated forces applied to one or both flanges
of a member at the same location.
The available sirength of the web panel zone for the limir stare of shear vielding
shall be determined as follows:

¢ = 0.90 (LRFD) Q2 = 1.67 (ASD)
The nominal strength, R, shall be determined as follows:

(a) When the effect of pancl-zone deformation on frame stabiliry is not consid.
ered in the analysis:
(i) For P, < 0.4P,
R, = 0.60F,d.1, (J10-9)
(ii) For P, = 0.4F,
/ P,
R, = 0.60F,d.1, ( 14 ) (110-10)
\ F.
(b) When frame stability, including plastic panel-zone deformation, is considered
in the analysis:
(i) For F, = 0.75F,

3b g%,
R, = 0.60F,d.1. |1+ : J10-11)
\ dyed 1

(i) For P, = 0.75P,

) 3bgrl, g 12P
Re = 0.60F et | 14 2= (l -2 ) 101

(taken for AISC 360-05)

Four different equations can be used to
compute panel zone strength; each
with  significant  difference in
calculated strength.
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Web Panel Zone Shear

This section applies to double-concentrated forces applied to one or both flanges
of a member at the same location.

The available sirength of the web panel zone for the limir stare of shear vielding
shall be determined as follows:

¢ = 0.90 (LRFD) Q2 = 1.67 (ASD)
The nominal strength, R, shall be determined as follows:

(a) When the effect of pancl-zone deformation on frame stabiliry is not consid.
ered in the analysis:

(i) For P, = DA4F,
R, = 0.60F,d.1, (J10-9)

(ii) For P, > 0.4F,

( P,
R, = 0.60F,d,1, ( 4= ) J10-10)

(b) When frame stability, including plastic panel-zone deformation, is considersd
in the analysis:

(i) For F, < 0.75F,

3b g%,
R, = 0.60F,d.1. |1+ : J10-11)
\ dyed 1

(i) For P, = 0.75P,

3bt?, 1.
R, = 0.60F,d1, [ 1+ (w-

| e

’)
d.hf{_!.. € tlln'lzl

(taken for AISC 360-05)

Design Loads, Moments,
Transter Forces, etc.

For a proper panel-zone evaluation,
the designer needs to know if the
effect on panel-zone deformation on
frame stability has been considered.
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Web Panel Zone Shear

This section applies to double-concentrated forces applied to one or both flanges
of a member at the same location.

The available sirength of the web panel zome for the limir state of shear vielding
shall be determined as follows:
¢ = 0.90 (LRFD) 1 = 1.67 (ASD)
The nominal strength, R, shall be determined as follows:
(a) When the effect of pancl-zone deformation on frame stabiliry is not consid.
ered in the analysis:
(i) For P, = 04P,
R, = 0.60F,d.1, (J10-9)
(ii) For P, > 0.4F,

/ P,
R, = 0.60F,d.1, ( 14 ) (110-10)
\ F.
(b) When frame stability, including plastic panel-zone deformation, is considered
in the analysis:
(i) For F, = 0.75F,

3b g%,
R, = 0.60F,d.1. |1+ : J10-11)
\ dyed 1

(i) For P, = 0.75P,

) 3bgrl, g 12P
Re = 0.60F et | 14 2= (l -2 ) 101

(taken for AISC 360-05)

Design Loads, Moments,
Transfer Forces, etc.

Furthermore, the designer must
compute the axial capacity of the
column, P; the term KL, needed to
compute P, needs to be provided
(potentially for each MC location)

115

Web Panel Zone Shear

This section applies to double-concentrated forces applied to one or both flanges
of a member at the same location.

The available sirength of the web panel zome for the limir state of shear vielding
shall be determined as follows:
¢ = 0.90 (LRFD) 1 = 1.67 (ASD)
The nominal strength, R, shall be determined as follows:
(a) When the effect of pancl-zone deformation on frame stabiliry is not consid.
ered in the analysis:
(i) For P, = 04P,
R, = 0.60F,d.1, (J10-9)
(ii) For P, > 0.4F,

/ P,
R, = 0.60F,d.1, ( 14 ) (110-10)
\ F.
(b) When frame stability, including plastic panel-zone deformation, is considered
in the analysis:
(i) For F, = 0.75F,

3b g%,
R, = 0.60F,d.1. |1+ : J10-11)
\ dyed 1

(i) For P, = 0.75P,

Ry = 0.60F,d,t, (1 byt 19— L
e et + d.hf{_!,. ( B

| e

IP' ) U101y

(taken for AISC 360-05)

Design Loads, Moments,
Transter Forces, etc.

A proper evaluation takes considerable
design time; time not usually available
during the estimating phase
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Design Loads, Moments,
Transfer Forces, etc.

This, among other considerations, is
why the COSP requires the SEoR to
identify where web doubler plates are
required

Web Panel Zone Shear

This section applies 1o double-concentrated forces applied to one or both flanges
of a member at the same location.

The available sirength of the web panel zone for the limir stare of shear vielding
shall be determined as follows:

¢ = 0.90 (LRFD) 1 = 1.67 (ASD)

The nominal strength, Ry, shall be determined as follows

Similarly, the COSP requires the SEoR
to identify where continuity plates are

(a) When the effect of pancl-zone deformation on frame stabiliry is not consid-

ered in the analysis:

(i) For P, = DA4F, :
v required
R, = 0.60F,d.1, (J10-9)
(ii) For P, > 0.4F,
. - P,
R, = 0.60F,d.1, (1.4 E ) (J10-10)

(b) When frame stability, including plastic panel-zone deformation, is considersd
in the analysis:

(i) For F, < 0.75F,

2012

Ib gt
Ry = 0.60F . d 1. (] + and r‘. ) (J10-11)
(ii) For P, = 0.75F, 1
3bt?, 1.2P,
Ry = 0.60F,d.1,, (1 +o 1.9- (10-12
dud 1 ) ( F. ] 117
(taken for AISC 360-05)
Design Loads, Moments,
Transfer Forces, etc.
(figures taken for AISC Practical Connectlons seminar)
CASE | CASE| CASE Il CASE Il
A LN — —
Ms = min (Mygam « Mco)) Mg = min (Myoam » Mcal)
V= My/ dyeam
Stiffeners Doublers A N
i Ms = min (Mygam » 2Mcq)) My = min (Mygam » 2Meq))
(gravity) (lateral) i (Mosar » 2Mee) - Mo o
CASE I CASE Il CASE IV CASE IV
< 4 F = N ]
> ( = 3 ( 3 @ <5
— @ p—x — —]
p— @ e
A [N
M, sman = Mymas Mg = min (¥Mosam » Meod) A s
Matig = Min (Mg Moot + Maman) - V= My / Gyman + (Mo - Mynan) / Sy - .
Vy = min (M, M)/ M, sran = My = min (EMoqar , 2Meol)
2= Myg) / dyg M, -mln(Mw Mgy + Mymat) V3= Mys | Gy + (Mg = Momgid /G

Wy = min (M, M,u}lrdw
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(@\ Design Loads, Moments,
o H
) Transfer Forces, etc.
(£.8) (t) () (c) (8)
\s T’I “T'/I \'T" Y \B )
| | | |
i i i [ W24x55:
s [11] w2 [31] w2 [0] | w2 0] 4 m3 oMp =503 k-ft
= | G o s = vs. 300 k-ft
Wit 18] W 3] Wak2 [%] Wi [3) LR 3
) =0 =] =) =) £ W24x62:
g {p—e— %L OMp =574 k-ft
iI s [18] T W [0 T w2 [0 T. aaanis [36] ] 4-on 1 vs. 540 k'ft
Thads [14] T [N W% 3] s | 5] u i W24X76:
=i = = R A G dMp = 750 k-ft
§ ? 2 § § vs. 630 k-ft
[ i i [
Member capacity design does not just impact the size of the connection — it has a direct impact
on evaluations for continuity and web doubler plates 119

@ Design Loads, Moments,
N Transter Forces, etc.
W14x90 Column
with
1.5” thick

continuity plates

Note distortion
in column
flanges due to
welding

120
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Design Loads, Moments,
Transfer Forces, etc.
Clean columns should be a goal!

Choose beam-column combinations to minimize, if not eleminate,
continuity and web doubler plates.

Lowst waight iz not Jeast cost. Whar's tew it

Leasr welght is nof Jeast cost. Version 407

Least weight is not least cost.

Clean Columns calculates the
lightest column section
required to eliminate stiffener
and doubler plates,

Enter Now
View Heolp l

Talk to your favorite fabricator, or consult chapter 3 of Design Guide 13 for mare
information on the cost er and doubler
(" Comments? Gustbons? Vit 1 ories 3 waw

orkact v a1 sokitons Gaec o or 1ok b

AISC provides a free Excel program that allows the EOR to evaluate the need for
continuity plates web doubler plates easily and efficiently

Design Loads, Moments,
Transter Forces, etc.

Project; Tt
Client:

Engineer: o a
Remarks: This is essento

Cloan Colemns V4 0 was developed i retum the lighiest colamn secson Shat can be used without stéloners andior doublor plates 1o dovolop o
spocifiod percontage of o soloclod bears plastc momant copacity, based on the crileria in AISC Desgn Gusde Senies #13 and the 1960 AISC
Specfication for Sinachanl Sieel Bultings. The design of th colamn jor moal load capacty is not considensd

1) Summary of Assumptions:
The eflects of 2 compos
forces. in oiher words.
The pares one 1 s

oncrete Soor S0 are rol Consdersd 0 The anales. The Connecnon & assumed 1o be part
ruUCtLEE i designed 1o meet the Tequrements i the AISC Spechicaton for STUCEE Sieel
o nesminally Wi T elaste fange it arsumplons 3ppty Sview o Te

) Connection Conhiguration:

8] Resuitant Forces |3 pesitve valus indicates comprestion)
v, 110 ops Total Fanei Zone Shear Force
190 ks Top Flange Force, Right Sde

Mer  16TAR Beam Moment, Right Sce 100 kps Bofiom Flange Force, Fight Sise
! Ags Beam Anal Load, LeR Sice e Top Plange Force, Len Sie
" ©n Beam Moment, Left e P [ Bofiom Fange Force, Lef Side
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6) Column Design Results:

Lightest Lightest Lightest Lightest Lightest
w10 w12 w14 w16 W18
No Stiffener W10xe8 wWi2x7s | wiaxa W1eX77 wi1sx71
Plates Required
No Doubler Wioxee wizxer | Wiaxe2 WiexT7 Wisxes
Plates Required
No Stiffener
Plates or Doubler W10x88 W12x87 W14x82 W1ex77 W18xT1
Plates Required

This spreadsheet has been prepared in accordance with information made available to the American Institute of Steel Construction, Inc., AISC Marketing, LLC, and the
Steel Solutions Center, LLC at the time of its preparation. While it is believed to be accurate, it has not been prepared for conventional use as an engineering or
construction document and should not be used or relied upon for any specific application without competent professional examination and verification of its accuracy,
suitability and applicability by a licensed engineer, architect or other professicnal. AISC, AISCM, and SSC disclaim any liability arising from information provided by

others or from the unauthorized use of the information contained in this spreadsheet

Clean column is a great and essential tool for final selection size decisions for beams
and columns

123
Design Loads, Moments,
Transfer Forces, ete.
BRACE CONNECTIONS AND TRANSFER FORCES
-m-i.i:: '._k‘?olﬂ

TR [ 7 e s i

124
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@ Design Loads, Moments,
Transfer Forces, etc.

Show transfer forces

125

@ Design Loads, Moments,
& Transfer Forces, ete.

If you don’t give direction regarding transfer forces...

...will the connection designer ask...

...will the connection designer have the expertise to recognize that it could be a concern?
126
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Design Loads, Moments,
Transfer Forces, etc.

30 P

b
4

ERACED FRAME EP-5 FRAME BF-I0

Figure courtesy of Tony Hazel, P.E.

Design Loads, Moments,
Transfer Forces, ete.

Forces shown are worst case
envelope force and are noted to be
tension or compression for
connection design.

w25 18]

128
Figure courtesy of Tony Hazel, P.E.
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Transfer Forces, etc.

Forces shown are worst case
envelope force and are noted to be
tension or compression for
connection design.

At a joint like this, how is the
connection designer expected to
combine these forces at the beam-to-
column interface?

129

Figure courtesy of Tony Hazel, P.E.

( The Design, Submit, & Approval Process
Structural Engineers, Contractors, Fabricators, and Connection

Designers should seek to establish open lines of communication early
in construction phase of project.

130
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{[HD The Design, Submit, & Approval Process

Structural Engineers, Contractors, Fabricators, and Connection
Designers should seek to establish open lines of communication early
in construction phase of project.

Fabricators or connection designers that want to stray from
the Design Documents should seek approval for changes to
concepts from the SEOR prior to investing significant
resources.

131

{[HD The Design, Submit, & Approval Process

Structural Engineers, Contractors, Fabricators, and Connection
Designers should seek to establish open lines of communication early
in construction phase of project.

Fabricators or connection designers that want to stray from
the Design Documents should seek approval for changes to
concepts from the SEoOR prior to investing significant
resources.

However, enough work needs to be done to be confident
that the proposed design/detail works.

132

Copyright @ 2012
American Institute of Steel Construction
66



Effective Communication of AISC Live Webinar
Connection Design 03.27.12 REV 1 March 28, 2012

{[HD The Design, Submit, & Approval Process

Structural Engineers, Contractors, Fabricators, and Connection
Designers should seek to establish open lines of communication early
in construction phase of project.

Fabricators or connection designers that want to stray from
the Design Documents should seek approval for changes to
concepts from the SEOR prior to investing significant
resources.

However, enough work needs to be done to be confident
that the proposed design/detail works.

SEO0Rs should evaluate suggestions with an open mind.
133

{[HD The Design, Submit, & Approval Process

Fabricators and connection designers should recognize that SEoRs are
less likely to approve changes, regardless of the merit, if they require
the SEOR to perform additional work as it is traditionally difficult for
the SEOR to receive compensation for revisions.

134
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{[HD The Design, Submit, & Approval Process

Fabricators and connection designers should recognize that SEoRs are
less likely to approve changes, regardless of the merit, if they require
the SEOR to perform additional work as it is traditionally difficult for
the SEOR to receive compensation for revisions.

Design Drawings should identify any limitations on the use of
standard connection concepts.
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{[HD The Design, Submit, & Approval Process

Fabricators and connection designers should recognize that SEoRs are
less likely to approve changes, regardless of the merit, if they require
the SEOR to perform additional work as it is traditionally difficult for
the SEOR to receive compensation for revisions.

Design Drawings should identify any limitations on the use of
standard connection concepts.

Where possible, Design Drawings should provide connection
designer flexibility to develop connection details consistent with

fabricator’s shop practices.
136
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& w TOP GUSSET TO BEAM CONNECTION
-
< _| &l ¥ v GROSS SHEAR ON GUSSET AT HORIZONTAL SECTION
gt R/ " e #R, =#x06xF, xLxt
Lot vl LX) = el Dol x 34.5x 1
R | L R 7@ OKAY
HEy
EETAE —— I~ GROSS AXIAL ON GUSSET AT HORIZONTAL SECTION
Ga.’ Ta =T+ [(Vy +AV, )]
2618 N5+ (141 +-140Y |
* [
f SR
e q ‘:,k BT, NG F e,
KT 3ga* }1'* V =090x30x345x 1
| = T =1550>492kips OKAY
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H IR A m"[ 15t g
— l - i b % @
”-150% ' | ; "’;:k
——— S S— M= - ==
e %{-\u " 3“
e "o mE Nedbe A avmen
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Frminsns [REE T Carrrusio

The approval of this design was delayed by ~2-
weeks because the SEoR wanted to see the
equations of equilibrium formally presented for
the FBD forces. 139

() The Design, Submit, & Approval Process

Submit / review / approval process is not the appropriate vehicle
for confirming connection design decisions with the SEoR.

140
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{[HD The Design, Submit, & Approval Process

Make sure the RFI to the Contractor clearly describes the question.
SEORSs often receive RFIs where the question asked does not reflect
the question intended.

141

{[HD The Design, Submit, & Approval Process

Make sure the RFI to the Contractor clearly describes the question.
SEORs often receive RFIs where the question asked does not reflect
the question intended.

Being clear and concise in the RFI, increases the probability that the
SEOR’s response will be pertinent to the intended question.

142
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{) The Design, Submit, & Approval Process

Make sure the RFI to the Contractor clearly describes the question.
SEORSs often receive RFIs where the question asked does not reflect
the question intended.

Being clear and concise in the RFI, increases the probability that the
SEOR’s response will be pertinent to the intended question.

Design team is responsible for answering RFI’s completely, and in a
timely manner.

143

() The Design, Submit, & Approval Process

Maps the calculations shown on P192 to
the specific location in the structure

N

% 5 & 5 % & % %
i T % g u g i 4

144
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GRADE 50 MAIN MATERIAL
A3 CONNECTION MATERIAL

({1 The Design, Submit, & Approval Process

hi _
_i:H'i:-:. -I : , ::; g
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The SEoR:

designer

I's a Team Effort,

Let’s Respect Each Other

» Can not shift full responsibility of connection design to connection

apparent to the connection designer

« Should do enough work in establishing concepts to verify they are
constructible and will work for the loads

< May have concerns or insight to detail concepts which are not readily

» Should be willing to consider fabricator / connection designer suggestions
» Are the ones intimate with the global response and performance objectives

e |t’s their structure; no one knows more about the structure than the SEoR!

147

It's a Team Effort,

Let’s Respect Each Other

Fabricators and connection designers:

» Deal with steel connection designs every day

» Should be treated as a resource to SEORS

» Can provide valuable input and suggestions on how to
simplify construction and/or reduce costs

» Should not be unnecessarily restricted on connection
design approaches if they share responsibility

» Should not make assumptions about connection loads
beyond what is indicated in the Design Drawings

148
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The “Manual” and Design Guides are not
the Last Word

ANSI/AISC 360-10, Specification For Structural Steel Buildings,
states:

Alternative methods of analysis and design are permitted,
provided such alternative methods or criteria are acceptable
to the authority having jurisdiction.

The preface in the AISC Design Examples (14.0), states:

The primary ohjective of these desirn examples is o provide ilustrations of the use of the 2010 AISC Specifcarion
Jor Structural Steel Buildmgs (ANSLIATSC 360-10) and the 14th Edition of the ATSC Steel Comstrwcrion limnul

‘The desi en examples provide coveraze of all u"pL..an.e limit states whether or not a particolar limit state contoels te
desipn of the member or connection.

In additton to the examples which demonsirate the use of the Mmual fables, desizn examples are provided for
romnection desipms hevond the scope of the tables in the Manual. These desizn examples are imtended tn demonstrate
an approach to the desizn, and are not intended o snggest that the approach presemted is the only approach The
commiites responsible for the TETE =p: BT TSR =
approaches that work best for them and d:eu' "n:-jec.l:. :'ES.[EE a]:l"n:-n hes 1]:mt d_er from 1]:.[:5! p:es.aﬂed in d:e g
examples are consider=d wiable as long as the Specifoafion, sound engineering, and project specific requirements are
satisfied. 149

@ SUMMARY

Delegation of Connection Design

W Clearly indicate if the fabricator’s engineer is expected to design
connections. If so, clearly note the following:

Q Are design calculations required to be signed and sealed,
O Are shop drawings required to be signed and sealed, and

Q Clearly identify which connection details are in the fabricator’s
scope, and which are not.

Q For connections that are not in the fabricator’s scope, ask yourself
this:

o Can this connection, as shown, be 100% completely detailed

with the information provided? 150
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® SUMMARY

Connection Design Criteria

W Clearly indicate which code, specifications(s), and standard(s) are to
be used for connection design.

a ldentify which edition is in affect; avoid specifying “the latest
edition.”
O Be consistent throughout the design documents.

Q ldentify the design methodology to be used, ASD or LRFD; be
consistent throughout the design documents.

Q If different specifications are to be used for gravity and lateral
systems, clearly note the requirements for each.

o If so, clearly identify on the design drawings the members }Qf‘t
a part of the lateral system(s).

® SUMMARY

Connection Design Criteria

W [f certain connection types are not permitted, clearly note which types
are excluded.

W [f “seismic strength or detailing” is required for progressive collapse
considerations, note this in the design documents.

B Clearly identify which connections are to be bearing-type, snug-tight,
pretensioned, slip-critical, etc.

Q For slip-critical connections, note Class of connection. If working
with the 13" ED. Note if connection is to be designed at the
strength or service level.

152
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® SUMMARY

Connection Design Loads
B Provide actual beam shear demands wherever possible.

O UDL loads are usually unnecessarily expensive, can be unsafe in
some cases, and are harmful to the steel industry in the long run.

B Where horizontal shears are present, provide the load and identify the
point of application (T/member, B/member, gravity axis, etc..)

W Provide actual moment demands for rigid connections. Avoid member
strength design whenever possible.

Q Provide enough information so that beam connection design,
continuity plates/stiffeners, panel zones can be accurately
evaluated. 153

® SUMMARY

Connection Design Loads (cont.)
O Note whether or not the effect of panel zone deformations on frame
stability was considered.

O However, recall that the COSP requires the EOR to identify where
continuity plates and doubler plates are required.

o Note that simply stating the plates are required is not sufficient;
plate thickness and weld requirements must be provided.

B Clearly identify the magnitudes and locations of transfer forces.

Q If transfer forces must be evaluated by the fabricator’s engineer,
clearly outline the method to be used to make this evaluation.
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® SUMMARY

Stiffener Plates

W Clearly identify where stiffener plates/continuity plates are required
for force transfer, web or flange stiffening, etc...
a However, recall that the COSP requires the EOR to identify where
stiffener plates are required.
o Note that simply stating the plates are required is not sufficient;
plate thickness and weld requirements must be provided.

Q If stiffener plate requirements must be evaluated by the fabricator’s
engineer, clearly note the loads to be considered.
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® SUMMARY

Welding Requirements

W Provide complete weld symbols on details not within the fabricator’s

scope.
O Where fillet weld symbols are shown without the weld size,
provide a not stating that these welds symbols indicate:

o Minimum weld sizes per AISC 360, or

o Provide the load for which the weld is to be sized.

B Make sure you are familiar with AWS’s new CJP weld symbol.

B Where stiffener/continuity/web doubler plates are “mandated,” the
weld requirements for attaching the plates need also be provided.
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® SUMMARY

Design/Submit/Review/Approve Process

B The SEOR review of design calculations and/or shop drawings is not a
vehicle for RFI’s.

B Design calculations must be complete and legible.

Q The connection designer should provide FBD’s for connections
where there are multiple admissible load distributions, and limit
state demands are not readily apparent to the reviewer.

B Connection designers should provide some sort of map that links a
particular calculation/drawing to the location in the structure.
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® SUMMARY

Design/Submit/Review/Approve Process (cont.)

W Submittals should be on time as required by the agreed upon
submission schedule; reviews should be done in a timely manner.

B SEOR’s should keep an open mind when reviewing atypical
connections.

Teamwork

B When SE0R’s designate the fabricator’s engineer to design
connections, a design team is in place.

O Respect each other’s expertise and suggestions.
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{[ED CEU/PDH Certificates

Within 1 business day...

You will receive an email on how to report attendance
from: steel@wyndhamjade.com.

Be on the lookout: Check your spam filter! Check
your junk folder!

Completely fill out online form. Don’t forget to check
the boxes next to each attendee’s name!

OR...
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{[HD CEU/PDH Certificates

Access available in 24 hours...

* Goto:

http://www.wynjade.com/aiscspring12/webinarCEU.
Username: Your Web ID (found on your reg. receipt)
Password: Your Last Name

» Completely fill out online form. Don’t forget to check
the boxes next to each attendee’s name!
* Questions? Please email us at webinars@aisc.org.

{[HD AISC Seminars

o 14% Edition Manual Seminar
— 31 cities in Spring 2012
— Opportunity to purchase the Manual for only
$100

WWW.aisc.org/seminars
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@ AISC Steel Camp

2 day, 4 topics, 15 hours of Continuing Education,
One low price.

« May 17-18: Los Angeles Area
 July 19-20: Portland, OR

www.aisc.org/steelcamp

5 AISC Live Webinars

» May 10: Practical Application of the
Uniform Force Method

— Larry Muir, P.E., Consultant, Atlanta, GA.

Www.aisc.org/webinars
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@ AISC Podcasts

» AISC Podcast Series: Steel Profiles

— Interviews with AISC President Roger Ferch,
AISC Vice President Charlie Carter; industry
experts Duane Miller, Ted Galambos, Tom
Murray, Jim Fisher and many more...

— Download for FREE on the AISC website or
through iTunes.

www.aisc.org/podcasts

5 AISC eLearning

Over 80 hours of presentations available
anytime, online.

CEUSs/PDHs are available.

www.aisc.org/elearning
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- NASCC

THE STEEL CONFERENCE

IMCA éciscicca

DATES

WS, org/nascc

Please give us your feedback!

g Survey at conclusion of webinar.

< Thank You!
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